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Introduction {#sec001}
============

For children, an interview is usually a novel situation with an unknown adult which requires the child to both interact with the adult and to try to understand and navigate the scope of the interview. The performance in an interview situation depends on, for example, the child's ability to understand the questions posed to them, if she or he comprehends the intention of the question as well as knowing what and how much information one is expected to share \[[@pone.0182978.ref001], [@pone.0182978.ref002]\]. The high social demands and sometimes incomprehensible tasks can invoke anxiety and stress in the child \[[@pone.0182978.ref003]\]. The stress might have a negative influence on the cognitive abilities needed to share memories and experiences and interfere with the child's capacity to regulate their emotions and attention \[[@pone.0182978.ref004], [@pone.0182978.ref005]\]. For younger children, the situation can be even more demanding as their language and narrative skills are still developing and their memory retrieval strategies and capacities are limited \[[@pone.0182978.ref006], [@pone.0182978.ref007]\].

Thus, in most types of interviews with children, it is important to create an atmosphere where the child feels relaxed and safe to talk about him or herself, i.e., it is important to build rapport with the child through a supportive and child-centered interaction \[[@pone.0182978.ref008]--[@pone.0182978.ref010]\]. In research, psychotherapy, counseling, and psychological assessment involving children, rapport is considered crucial to facilitate communication \[[@pone.0182978.ref011]--[@pone.0182978.ref015]\]. In child forensic and child protective interviews, there is often a discrete phase at the beginning of the interview, before the substantive phase starts, targeted at building rapport, to further emphasize its significance \[[@pone.0182978.ref001], [@pone.0182978.ref016], [@pone.0182978.ref017]\].

It is important to note that creating a comfortable environment where the child is calm and willing to talk is not only essential during a particular stage of the interview, but rather a process of interaction \[[@pone.0182978.ref005], [@pone.0182978.ref018]\]; however, what happens at the beginning of the interview lays the foundation for its continuation. For example, a study by Collins, Doherty-Sneddon and Doherty \[[@pone.0182978.ref019]\] found that child protection practitioners clearly perceived rapport-building as an ongoing communicative process. During this process, the adult assessed the child's cognitive, emotional, and communicative abilities and then adjusted the interview approach according to the assessment. Their aim was to facilitate the communication by reducing the child's anxiety level and making the child feel comfortable, for example, more time and effort could be needed to achieve this with a shy and worried child. The importance of identifying uncommunicative or reluctant children early in the interview was also recognized by Katz and colleagues \[[@pone.0182978.ref020]\]. In particular, by being attentive to the non-verbal signs of reluctance, the interviewers could decide whether more time and effort was needed for rapport-building.

Shy children {#sec002}
------------

Children who exhibit shy or slow-to-warm-up characteristics react to new people, situations, or contexts with vigilant behaviors and motor quieting; moreover, they are verbally quiet and emotionally reserved \[[@pone.0182978.ref021], [@pone.0182978.ref022]\]. In an interview situation, with an unknown adult, the shy child often behaves in an uncommunicative, anxious, or uncooperative manner \[[@pone.0182978.ref009], [@pone.0182978.ref023], [@pone.0182978.ref024]\]. Studies have also shown that shy children are less likely to perceive the adult's efforts to build rapport positively, and the adults themselves are less likely to exhibit rapport-promoting behaviors. An example is that instead of increasing their efforts to support the child, the interviewers become unsupportive and ask fewer open-ended questions, consequently, increasing the child's resistance \[[@pone.0182978.ref023], [@pone.0182978.ref024]\]. This is problematic since a well conducted rapport- building may, in fact, help children who seem reluctant or uncommunicative at the beginning of the interview to start to talk and open up later \[[@pone.0182978.ref017]\].

Techniques in building rapport {#sec003}
------------------------------

To overcome the challenges in creating a positive interaction and an atmosphere where the child feels safe and relaxed, many researchers and clinicians recommend using different forms of techniques, such as age appropriate play, drawing or playing a game \[[@pone.0182978.ref011], [@pone.0182978.ref025], [@pone.0182978.ref026]\]. Other potential techniques for building rapport are using a puppet as in the Berkley Puppet Interview \[[@pone.0182978.ref015]\], a visual tool such as the Life Story Board \[[@pone.0182978.ref027]\], or a computer assisted interview approach as in In My Shoes or the Bubble Dialogue \[[@pone.0182978.ref028], [@pone.0182978.ref029]\]. Using such techniques may be even more important for young shy children with limited verbal responses, as the interview then not only relies on the children's verbal abilities, but also gives them the opportunity to answer in their own preferred fashion, for example, by pointing or showing \[[@pone.0182978.ref015]\].

The use of computer-assisted approaches when conducting interviews or assessments with children and adolescents has increased over the past few years and these methods potentially entail several important benefits. The computer is an enjoyable tool that can engage and maintain children's motivation and attention \[[@pone.0182978.ref030]\]. The shared focus on the computer may lessen the social demands of the interview situation \[[@pone.0182978.ref031]--[@pone.0182978.ref033]\]. Furthermore, the use of a computer reduces the pressure of direct eye contact, which can help children to relax and feel at ease, thus, facilitating both rapport and communication \[[@pone.0182978.ref028], [@pone.0182978.ref030], [@pone.0182978.ref034]\]. Computer assisted approaches, for example, the In My Shoes computer assisted interview, is being used in a wide variety of contexts, ranging from hospitals \[[@pone.0182978.ref035]\] to schools \[[@pone.0182978.ref034]\], and also by therapists and social workers \[[@pone.0182978.ref036], [@pone.0182978.ref037]\] as well as by forensic psychologists \[[@pone.0182978.ref038]\].

Only a few studies have examined the use of computers in conducting interviews with young children. These studies \[[@pone.0182978.ref033], [@pone.0182978.ref039]--[@pone.0182978.ref041]\] have demonstrated that children who were interviewed using a computer-assisted approach communicated their experiences with great detail, depth, and accuracy, similar to children who were interviewed using standard face-to-face methods. However, no study has yet examined whether all young children benefit equally well from being interviewed using a computer or whether certain groups of children, for example, shy children for whom the interview presents a demanding and uncomfortable situation, respond better to a computer-assisted approach than to a standard face-to-face one.

The current study was born out of the clinical experiences from conducting interviews with preschool aged children, with and without a computer-assisted interview approach and seeing how the children reacted to the novel interview situation. Some children talked freely and seemed fairly relaxed, while others showed explicit signs of discomfort and were quiet. The clinicians wondered whether the computer-assisted approach was more beneficial to the second group of children since the interview situation seemed to present a more demanding and uncomfortable situation for them.

Aim {#sec004}
---

The aim of the present study was to investigate whether verbal and non-verbal communicative behavior developed differently from the beginning of the rapport phase to the start of the substantive phase, depending on whether children were situationally shy or non-shy and whether the interview was conducted using a computer-assisted interview approach or a verbal interview approach. Our hypothesis was that shy children would increase their communication more when interviewed using the computer-assisted approach compared to the standard verbal interview, while the non-shy children would not differ regardless of which method was used. The two interview approaches compared were the computer-assisted interview In My Shoes (IMS) and a slightly modified version of the National Children's Advocacy Center Child Forensic Interview Structure, termed the Standard verbal interview, throughout the paper.

Method {#sec005}
======

Participants and procedure {#sec006}
--------------------------

Families with children aged 4 or 5-years-old attending their annual health check up at the Child Health Center (CHC), were invited to participate in the study. There were no exclusion criteria except age. The recruitment took place over a 20-month period between 2013 and 2015. The CHCs were situated in five areas, with varying socio-demographic characteristics in two larger municipalities in Sweden. The annual health visits are a part of the services provided by the CHCs in Sweden, which are utilized by 99 percent of parents of children up to age six \[[@pone.0182978.ref042]\]. For those families giving their written consent to participate, the nurse video-recorded the visit. Eighty families agreed to participate in the study; however, 11 children were never interviewed: four because the families withdrew their consent and seven because of an administrative mistake. We conducted 69 interviews in total, though two interviews were not recorded. Out of the 67 video-recorded interviews, all children that talked about the visit to the CHC were included. The final sample thus included 60 children (50% female), whereof 31 were 4-year-olds and 29 were 5-year-olds. The children were predominantly from families with highly educated parents (81.7% university level) who were born in Sweden (83.3%). All children went to a regular preschool.

The children were randomized to be interviewed about their visit to the CHC using either the IMS interview or the slightly modified version of the National Children's Advocacy Center (NCAC) Child Forensic Interview Structure, termed the Standard verbal interview. Out of the 60 interviews included in this study, 30 children were interviewed using IMS (53% 4-year-olds) and 30 children were interviewed using the Standard verbal interview (50% 4-year-olds).

The interviews were conducted at the child's preschool 2--5 weeks after the CHC visit. Each interview was performed by an interviewer who had a Master of Science degree in sociology or psychology. Both interviewers (one male and one female) were trained and accredited in using the IMS computer-assisted interview as well as the NCAC Child Forensic Interview Structure. All the interviews were video-recorded. Children were asked for verbal assent during the introduction of the interview. They were also informed of their right to end the interview at any stage.

The trial was approved by the Regional Ethical Review Board in Uppsala (Dnr 2012/387). All of the interview data were anonymized to protect the identity of the informants. Families were provided with two written information sheets prior to the visit to the Child Health Center (one for the parents and one for the children). The children were also provided with verbal information about the study at the beginning of the interview as well as information about their right to end the interview at any time. Thus, written consent was obtained from all parents and verbal assent was obtained from all children prior to commencing the recording of interviews. The Swedish Law on Ethics in Human Subjects \[[@pone.0182978.ref043]\] allows informed consent to be either verbal or in writing.

Interviewing methods {#sec007}
--------------------

### In My Shoes {#sec008}

In My Shoes (IMS) is a computer-assisted interview that can be used as an aid when interviewing children about their experiences and emotions in various settings and with different people. The interviewer uses IMS collaboratively with the child in a triadic conversation where the interviewer, the child, and the computer are part of the three-way process.

IMS consists of a number of interactive modules that give a structure and a scaffold on which to build the interview; however, the modules can be used flexibly to fit the purpose of the interview. The interview is semi-structured, and it opens up areas of conversation. The aim is for the child to self-express. The modules provide different tools, i.e., stylized icons of emotions, people, places, speech, thoughts, and sensations, which can be personalized to the interviewee and be used by the interviewee when communicating his or her experiences. The content of the program thus works both as a prompt for the interviewer when guiding the conversation and as a facilitator for the child to share his or her experiences.

One intended use of the program is when interviewing children about suspected abuse; thus, there is a need for high quality forensic information. Both the questions and the icons have been developed to adhere to these requirements \[[@pone.0182978.ref044]\].

The first modules render an assessment of the child's emotional literacy and facilitate rapport-building. By working through the modules together and having the focus on the computer, the social demands of the interview situation are reduced; accordingly, children can relax and build rapport, which in turn can enable communication and sharing of information \[[@pone.0182978.ref028], [@pone.0182978.ref038]\]. Hence, there is no need for an additional rapport phase of the interview. In the following modules, the focus of the interview is narrowed down to a particular place, the significant people present in that place, and the exploration of the emotions and experiences related to the people in that place.

In the current study, the focus was the rapport phase during which the first three modules in IMS were used together with the child (see [Fig 1](#pone.0182978.g001){ref-type="fig"} for an overview of the rapport phase of the two methods). These modules allowed the child to choose a figure as a self-representation; the child named the stylized icons showing different emotions and then practiced using these emotion-faces. Throughout the interview, the interviewer asked mainly open-ended questions. Detailed questions were used when needed to scaffold the interview or acquire more details. Direct questions, for example, yes/no questions or multiple-choice questions, and leading questions were avoided as much as possible. Both interviewers adhered to the interviewing guidelines ([Fig 1](#pone.0182978.g001){ref-type="fig"}).

![The components of the rapport phase in the two interview structures.](pone.0182978.g001){#pone.0182978.g001}

### Standard verbal interview {#sec009}

A slightly modified version of the NCAC Child Forensic Interview Structure, termed the Standard verbal interview, was used in this study. The NCAC Child Forensic Interview Structure is a method for conducting forensic interviews, created by the National Children's Advocacy Center (NCAC) in the United States. This interview structure builds upon well-researched components known to help children to share reliable information in a developmentally sensitive way \[[@pone.0182978.ref005], [@pone.0182978.ref045], [@pone.0182978.ref046]\]. The method is widely used in the United States as well as in other parts of the world \[[@pone.0182978.ref047]\].

Similar to the NCAC structure, the Standard verbal interview included three phases: the introduction/rapport, the substantive, and the closure. However, we did not include the phase where the family is discussed, which is included in the NCAC structure. During the rapport phase, the focus was to create a supportive environment and to build rapport ([Fig 1](#pone.0182978.g001){ref-type="fig"}). The interviewer asked the child what she or he likes to play and listened in a careful and active way. This was followed by an explanation of the ground rules; thereafter followed a short narrative practice where the child was asked to describe an event more in depth using the recommended types of questions, i.e., open-ended questions and detailed questions when needed. Direct questions and leading questions were avoided.

In both the IMS interviews and the Standard verbal interviews, the substantial phase followed the rapport phase. During the substantial phase, the child's visit to the CHC was explored; thereafter, in the closure phase, the child was asked about additional information, he or she chose a sticker, and the interviewer thanked the child for participating. The phases of both interview structures have been thoroughly described elsewhere \[[@pone.0182978.ref048]\].

Coding {#sec010}
------

A coding scheme was developed to rate the verbal and non-verbal observable manifestations of social behavior during the interviews. The variables coded included verbal behavior (i.e., talkativeness, answer latency, and the amount of encouragement the child needed to talk) and non-verbal behavior (i.e., facial expression, eye contact, and body tenseness). In previous research, these behaviors have been studied in relation to anxiety, communication, and as signs of shyness in children \[[@pone.0182978.ref049]--[@pone.0182978.ref054]\].

Each variable was rated on a 5-point scale, where low values indicated shy and uncommunicative behavior and high values indicated non-shy and communicative behavior. Since we were interested in the development of these variables during the rapport phase of the interviews, each interview was coded at the beginning of the rapport phase and at the beginning of the substantive phase (right after the rapport phase was finished). The coding proceeded for two minutes at each time point and the ratings were based on the overall impressions of the child's behavior during that time ([S1 Dataset](#pone.0182978.s001){ref-type="supplementary-material"}).

Drawing from the experience of conducting the interviews as well as literature on non-verbal signs of shy behavior, children who, at the beginning of the rapport phase, were very tense in their bodies and gestured very little or not at all, were defined as situationally shy (those who scored a 1 or 2 at the body tenseness variable). Children scoring from 3--5 were defined as situationally non-shy. There were nine children in the IMS condition and eleven children in the Standard verbal condition who were defined as situationally shy.

### Inter-rater reliability {#sec011}

Three coders, with a master's degree in psychology or sociology, performed the coding. Two of the coders were the interviewers in the study. The third coder was not involved in conducting the interviews but had previous experience in coding interviews. The coders trained on a set of interviews that were not to be included in the study, until they reached satisfactory agreement. To assess the interrater reliability between the three coders, Krippendorff's alpha was calculated \[[@pone.0182978.ref055]\]. Krippendorff's alpha was chosen because it can be used with several coders, with different scales of measurement, small sample sizes, and with or without missing data \[[@pone.0182978.ref056]\]. The recommended reliability standard is α ≥ .80 \[[@pone.0182978.ref056], [@pone.0182978.ref057]\], and our analysis showed an α of .84.

Data analysis {#sec012}
-------------

The mean values and standard deviations were calculated for the length in minutes of the rapport phase of the interviews, and a two-way ANOVA and t-tests were performed to analyze any differences between the interview conditions and differences between the levels of shyness.

The main aim of the current study was to investigate whether verbal and non-verbal social behavior developed differently from the beginning of the rapport phase to the start of the substantive phase (interview phase), depending on whether children were situationally shy or non-shy (shyness), and whether the interview was conducted using IMS or Standard verbal interview (interview method). Therefore, to examine the changes in talkativeness, answer latency, the amount of encouragement the child needed to talk, facial expression, and eye contact, we conducted a series of mixed model ANOVAs with one within subject variable (interview phase) and two between subject variables (shyness and interview method). The simple effects were only investigated when the *p* value of the three-way interaction was below .10. The statistical analyses were performed using IBM SPSS Statistics 22.0.

Results {#sec013}
=======

Preliminary analysis {#sec014}
--------------------

A two-way ANOVA was conducted to investigate any interaction between the level of shyness and the interview method on the time spent in the rapport phase. This showed no significant interaction, *F*(3, 56) = 0.950, *p = ns*. Independent sample *t*-tests revealed that there was a significant difference in the time spent in the rapport phase between the interview conditions, *t* (58) = 8.16, *p \<* .001, *d* = 2.15. The rapport phase of the IMS interviews (M = 11.32, SD = 2.38) lasted almost twice as long as the Standard verbal interviews (M = 6.06, SD = 2.30). There was no significant difference between the situationally shy children and the non-shy children regarding the time spent in the rapport phase *t* (58) = 0.11, *p = ns* (M = 8.54, SD = 3.45 and M = 8.47, SD = 3.47 for shy and non-shy children, respectively).

The effect of shyness and interview method on social behavior {#sec015}
-------------------------------------------------------------

The mixed model ANOVAs showed that the three-way interaction (interview phase\*shyness\*interview method) was significant for talkativeness: *F*(1, 55) = 6.28, *p* = .015, η^2^~*p*~ = 0.10 and answer latency *F*(1, 56) = 4.08, *p* = .048, η^2^~*p*~ = 0.068. In addition, a trend was observed for the amount of encouragement needed *F*(1, 55) = 3.41, *p* = .070, η^2^~*p*~ = 0.058. The three-way interaction was not significant for facial expression *F*(1, 55) = 0.10, *p* = .749, η^2^~*p*~ = 0.002 or eye contact *F*(1, 54) = 0.87, *p* = .355, η^2^~*p*~ = 0.016.

Therefore, the simple effects were investigated for talkativeness, answer latency, and the amount of encouragement needed ([Table 1](#pone.0182978.t001){ref-type="table"}). The results for *talkativeness* showed that while shy children in the IMS group talked more over time (95% CI for mean differences \[.85 to 2.04\]), no changes were observed for the shy children in the Standard verbal interview group (95% CI for mean differences \[-.35 to .72\]). Non-shy children in the IMS and Standard verbal interview group showed a similar pattern of change over time, with both groups' talkativeness increasing during the rapport phase (95% CI for mean differences \[.19 to .96\] and \[.12 to .93\] for children in the IMS and Standard verbal interview group, respectively). The results for *answer latency* showed that for the shy children interviewed using the IMS, their answer latency decreased during the rapport phase (95% CI for mean differences \[.29 to 1.49\]), while the answer latency for the shy children interviewed using the Standard verbal interview did not change over time (95% CI for mean differences \[−.63 to .45\]). No changes over time were reported for the non-shy children in either of the interview groups (95% CI for mean differences \[-.25 to .53\] and \[-.25 to .57\] for children in the IMS and Standard verbal interview group, respectively). The results for the *amount of encouragement needed* showed that the shy children interviewed with the IMS needed less encouragement over time (95% CI for mean differences \[.61 to 1.84\]), while there was no change over time for the shy children interviewed with the Standard verbal interview (95% CI for mean differences \[−.46 to .65\]). Non-shy children showed no change over time in either of the interview groups (95% CI for mean differences \[-.11 to .71\] and \[-.32 to .53\] for children in the IMS and Standard verbal interview group, respectively).

10.1371/journal.pone.0182978.t001

###### Mean scores on verbal social behavior by shyness and interview condition across the two time points.

![](pone.0182978.t001){#pone.0182978.t001g}

                                               *Start of rapport phase*   *Start of substantive phase*   *M difference*                              *\[95% CI\]*      η^*2*^~*p*~
  -------------------------- ----------------- -------------------------- ------------------------------ ------------------------------------------- ----------------- -------------
  **Talkativeness**                                                                                                                                                    
  Shy                        IMS               1.89                       3.33                           1.44[\*](#t001fn001){ref-type="table-fn"}   \[0.85, 2.04\]    0.75
                             Standard verbal   2.73                       2.91                           0.18                                        \[-0.35, 0.72\]   0.04
  Non-shy                    IMS               3.14                       3.71                           0.57[\*](#t001fn001){ref-type="table-fn"}   \[0.19, 0.96\]    0.26
                             Standard verbal   3.79                       4.32                           0.53[\*](#t001fn001){ref-type="table-fn"}   \[0.12, 0.93\]    0.38
  **Answer latency**                                                                                                                                                   
  Shy                        IMS               3.00                       3.89                           0.89[\*](#t001fn001){ref-type="table-fn"}   \[0.29, 1.49\]    0.51
                             Standard verbal   3.18                       3.09                           -0.09                                       \[-0.63, 0.45\]   0.00
  Non-shy                    IMS               4.00                       4.14                           0.14                                        \[-0.25, 0.53\]   0.04
                             Standard verbal   4.11                       4.26                           0.16                                        \[-0.25, 0.57\]   0.07
  **Encouragement needed**                                                                                                                                             
  Shy                        IMS               3.33                       4.56                           1.22[\*](#t001fn001){ref-type="table-fn"}   \[0.61, 1.84\]    0.64
                             Standard verbal   3.46                       3.55                           0.09                                        \[-0.46, 0.65\]   0.01
  Non-shy                    IMS               4.30                       4.60                           0.30                                        \[-0.11, 0.71\]   0.13
                             Standard verbal   4.53                       4.63                           0.11                                        \[-0.32, .53\]    0.02

\* *p* \< .05

Sensitivity analysis {#sec016}
--------------------

Normality assumption was violated for several of the dependent variables. Transforming these variables did not change their distribution. Therefore, we used the difference between the substantive phase and the rapport phase as the dependent variables in a series of bootstrapped (n = 10,000) two-way ANOVAs. Inspection of the bootstrapped 95% confidence intervals for means revealed that the results remained the same for the variables facial expression, eye contact, talkativeness, and amount of encouragement needed. However, the shyness and interview method interaction was no longer significant for answer latency.

Discussion {#sec017}
==========

The main aim of the current study was to investigate whether verbal and non-verbal communicative behavior developed differently during the rapport phase, depending on whether children were situationally shy or non-shy, and whether the interview was conducted using the IMS or the Standard verbal interview. The results showed that the talkativeness increased and the answer latency decreased for the shy children interviewed with IMS, while no change was observed for the shy children interviewed with the Standard verbal interview. This pattern was also evident for the amount of encouragement the child needed to talk, with shy children interviewed using the IMS needing less encouragement. There were no significant differences in the non-verbal behavior for the shy children, regardless of the interview method used. For the *non-shy* children, overall, the interview method did not affect either the verbal or the non-verbal outcomes. This indicates that IMS helped situationally shy children to increase their verbal communication, thus, fulfilling the goal of facilitating communication during the rapport-building phase, something that both clinicians and researchers strive for \[[@pone.0182978.ref009], [@pone.0182978.ref011], [@pone.0182978.ref019]\]. Another important aspect of this result is the potential benefit for the interviewer, as children who do not communicate tend to increase the risk that the interviewer will give way to unsupportive behavior and poor question techniques \[[@pone.0182978.ref023], [@pone.0182978.ref024]\]. Providing both the interviewer and the interviewee with a tool that can increase children's communication early on in the interview could be vital for the interaction and an important key for a successful interview.

This study did not set out to investigate why or how the IMS helped children increase their communication; however, one possible explanation could be that using an aid such as the IMS shifts the focus from the child to the computer, which might lessen the social demands of the interview. This could be more beneficial for shy children, as research has demonstrated that self-attention and self-consciousness play a key role in, for example, shyness, embarrassment, and negative affect, in general \[[@pone.0182978.ref058]\]. The increased self-focus and stress becomes particularly problematic as it may have a negative impact on the child's cognitive and emotional abilities. With IMS, the child and the interviewer have a joint external task, and the visible structure of the modules could increase the child's sense of control and mastery, as has been proposed by previous research \[[@pone.0182978.ref028]\].

We did not find any significant changes in the non-verbal behavior (eye-contact and facial expression) in the interaction between shyness and the interview method. The eye-contact measure was problematic as children in the IMS interviews divided their gaze between the computer and the interviewer. Thus, looking at the computer could be understood both as a sign of engagement in the task and/or as a sign of avoiding to look at the interviewer, something which has been discussed in previous research \[[@pone.0182978.ref024]\]. This makes the results of eye contact difficult to interpret. The lack of effect on the facial expression variable could be due to the non-verbal behavior not being affected by the interview method to the same extent as the verbal behavior. Another potential explanation could be that the change in behavior is sequential and that it was easier for children to start to talk more, while the non-verbal signs of anxiety, especially in shy children, might change at a slower pace. Investigation of the raw data suggests that this may be a plausible explanation, as we observed slightly more improvement, although not significant, for the shy children in the IMS group compared to their counterparts in the Standard verbal interview group. The size of the sample might have been too small to detect this subtle difference.

The rapport phase of the IMS interviews lasted almost twice as long as the Standard verbal interviews. In the IMS interviews, the child named the icons showing different emotions and then practiced using these emotion-faces, something that took time. It is also built into the IMS method that the child should have control over the pace of the interview. These factors may explain the difference in time between the interview methods. Interviews that take more time are in some contexts perceived as negative, in particular, a lengthy period of rapport building, which might exhaust children's attentional resources and reduce their productivity in the substantial phase, could be problematic \[[@pone.0182978.ref059], [@pone.0182978.ref060]\]. However, the effect of time on rapport is being discussed and young and shy children might, in fact, need more time to gain trust in the adult and feel comfortable \[[@pone.0182978.ref011]\]. Therefore, several researchers and clinicians use extended rapport building, assessments, or multiple interviews with these children \[[@pone.0182978.ref018], [@pone.0182978.ref019], [@pone.0182978.ref061], [@pone.0182978.ref062]\]. When using the IMS, the fact that the interviewer and the child spent more time together could in itself positively affect the child's behavior. Thus, a tool that allows for more time for the interview while maintaining the child's interest and motivation could have a beneficial effect on communication.

Limitations {#sec018}
-----------

One limitation of this study is the small sample size, which is a consequence of this study not being planned for specifically and the power being calculated to detect the differences in the other outcomes between the interview methods, such as accuracy and completeness (the reference has been removed to conceal the authors' identity). Also, because the study was based on the clinical experiences of conducting the interviews with children, no standardized questionnaires were used to measure the children's temperamental characteristics; moreover, we have no information about how shy the children were in other contexts. The children in our study were at least situationally shy, and the interviewer had to deal with this instantly. The study is thus exploratory, and the results should be interpreted with caution. However, in real life settings, most professionals have to make decisions about how to interview a child based on the child's overt behavior with little or no information about the child beforehand.

It should also be noted that parents and children self-selected into the study; therefore, families with very shy children might have declined to participate. Future studies are needed to investigate whether an approach like IMS would be even more beneficial for these children.

We have little knowledge about the children's developmental level, such as their general language ability. The majority of the participating families were highly educated and born in Sweden. However, in all probability, most children were typically developing children because (1) all children were recruited from a general population with no exclusion criteria except age, (2) we actively encouraged the nurses to invite all families that attended the CHC for their child's annual health check-up, a service used by 99 percent of parents of children up to age six, and (3) all children were attending regular preschools (almost 95 percent of children aged 4--5-years-old attend preschool in Sweden \[[@pone.0182978.ref063]\]. Nevertheless, more information about children's specific developmental level would most certainly have added to a more in-depth understanding of their behavior in this specific situation.

There is also a need to investigate other groups of children for whom the interview situation can be especially demanding, for example, children with difficulties in communicating verbally, children with hyperactive behavior, or traumatized children. Furthermore, studies are also needed to explore the content of what is being communicated with the different kinds of methods and if, for example, emotionally laden experiences are more easily communicated with one method or the other.

Conclusion {#sec019}
==========

The interview situation is a challenging experience for shy children, and conducting interviews with uncommunicative children can be difficult. Our findings indicate that IMS can be a useful tool during the rapport phase with situationally shy children as it increased their talkativeness and decreased their answer latency as well as the amount of encouragement the child needed to talk.

Supporting information {#sec020}
======================

###### Child verbal and non-verbal behavior coded at the two time points.

(XLSX)

###### 

Click here for additional data file.
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